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WashingtonWatch

RADM Sullivan graduated with
distinction from the U.S. Naval

Academy in 1970 and completed
graduate education at M.I.T/
W.H.0.I. and the National War
College. Starting his submarine
career on the diesel submarine
USS Caiman (SS-323), he later
commanded the ships USS
Birmingham (SSN-695) and
USS Florida (SSBN-728) (BLUE)
and served as Commander,
Submarine Group Nine. Most
recently, RADM Sullivan served
as the Director, Operations and
Logistics (33/4) and then as
Director, Plans and Policy (35)
at United Stated Strategic
Command in Omaha, Nebraska.

the CNO’s Director of Submarine Warfare

(N77). When notified of my new assignment,
I was initially struck by the magnitude of the
challenges I knew I would face as the Director
supporting our magnificent Submarine Force.
At the same time I was honored to have this won-
derful opportunity to influence the submarine
community and help shape our bright future.

VADM Fages turned over a great organization,
fully engaged in the wide spectrum of issues
affecting the force in the Washington D.C. area. |
very much appreciate Mal’s hard work and wish
him the best of luck as he puts on his third star
and assumes his new duties at NATO headquar-
ters in Brussels.

I view the primary mission of my staff to be
facilitating the process of putting to sea the
world’s most capable submarines and crews in
support of our national interests. To that end, my
top priority is to support the submarine water-
front with the best ships, equipment, people, and
training possible. While focused principally on
near-term readiness, many of my staff’s efforts
deal with the future requirements of our force and
meeting them with systems that often take years
to develop and deliver into the hands of the forces
afloat. 'm very encouraged by the work our
Future Studies Group and Submarine Technology
initiatives have produced to define our future
vision. You will find many examples of our “next
steps” toward that vision in this issue of
UNDERSEA WARFARE.

As you read through the magazine, I encourage
you to notice some of the common threads in our
initiatives. One of these is the widespread use of
commercial off-the-shelf (COTS) hardware and
open system architecture (OSA) to allow us to
build in flexibility for future upgrades. The
process is really no different from that of purchas-
ing a new home computer. All of us know that
any system you buy can quickly become obsolete
as new technology emerges, so you make sure it
has open expansion slots and is upgradeable using
standard components. When the latest video or
sound card hits the market you are ready to pull
the old one, drop in the new one, load the new
drivers, and youre once again operating with

In early April, I relieved VADM Mal Fages as

cutting-edge technology. Other distinct advan-
tages are greater compatibility and interoperabili-
ty for all our systems. As opposed to our stove-
piped legacy systems, future systems will be
designed to allow new applications to be added
and other systems to interface without having to
re-design or replace them. We are incorporating
these changes in our next generations of torpe-
does, sonar systems, undersea surveillance
systems, ESM equipment, and communications
capabilities.

As submariners, we must not only anticipate a
bright future, but embrace our rich heritage as
well. When we make an error, we learn from it,
and when things go well, we learn from that too.
The customary historical article in this issue is the
first of a two-part series about VADM Lockwood
and the Submarine Force in World War Two.
Although there were some victories early on, our
tactics, training, and torpedoes were lacking at the
outset. The lessons learned were much more than
just how to make poorly designed weapons work
properly — they went many layers deeper. We can
all learn from the tenacity of those forerunners 60
years ago who were not afraid to admit there were
problems, who were determined to make things
right, and who eventually achieved “Silent
Victory” in the Pacific.

Here in Washington, there is a lot of discussion
about how the “transformed” military must
incorporate the characteristics of stealth, firepow-
er, and endurance. While I can think of no other
platforms that better embody those characteristics
than our own submarines, theyd be of little value
if it were not for the superb efforts of all of you
serving onboard or supporting our submarines
at sea. Keep up the good fight! I am proud to rep-
resent you in the difficule, but important,
Washington, DC arena.

RADM Paul F. Sullivan, USN

Director, Submarine Warfare
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UDMarine:

by RADM Paul F. Sullivan, USN

The Summer of 2004 will mark a critical milestone for
submarine building, not only because the two most capable
submarines ever launched — USS Jimmy Carter (SSN-23)
and USS Virginia (SSN-774) — will enter service, but also
because it will see the end of a five and one-half year gap in
commissioning submarines. Never before in the history of
the Submarine Force have we had so long a period without

a new submarine entering the fleet.

2 SPRING 2001 UNDERSEA WARFARE



ir*he same way that the National Command Authority (NCA)
[asks, “Where’s the nearest aircraft carrier?” during military
crises, we're asking ourselves increasingly, “Where’s the nearest
submarine?” For Sailors in the fleet today, tasked with more
missions than they can possibly support, the answer may be
half a world away, en route to relieve on station. In terms of
time, the answer for shipyard personnel may be the summer
of 2004 — or for a fleet CINC, 24 to 48 hours — the time it
can take to get an SSN into position to monitor a developing
crisis. In any event, the nearest submarine is too far away for me
in both time and distance. It will be too long before our next
submarine finishes construction — and today at sea, the nearest
submarine may be too far from the next hot spot, because we're
spread too thin.

Today there are 55 SSNs and 18 SSBNs in operation. In
contrast, when I was commissioned in 1970, we had 144 sub-
marines, including 103 SSNs and SSs and — significantly — “41
for Freedom” SSBNs. Since that time, we have closed the chapter
of our nation’s history known as the Cold War and marked a
major turning point in shifting our focus away from mostly deep-
water ASW deployments to more engagements with allied navies,
special operations, strike missions, and most importantly, surveil-
lance and reconnaissance in theaters world-wide. These are not
new missions. These are things that the Submarine Force has
done for a long time. But we didnt do as many of them in the

midst of the Cold War.

Navy Core Themes

Any discussion of force level needs to be grounded in an appre-
ciation of the Navy’s core themes, so I'd like to review them
quickly first.

Lets start with the requirements: What do we need submarines
to do in terms of their capabilities — and how many do we need
today and in the future? The Quadrennial Defense Review
(QDR) is currently trying to answer those questions for the entire
military. As part of the Navy’s QDR effort, a set of themes has
emerged to define our service’s role within the joint warfighting
team as a whole. These themes are:

¢ Command of the seas

* Combat-credible presence

e Assured sustainable access

* Enabling the “transformation” of joint operations

Command of the Seas

Since the beginnings of our Navy, we have been charged to
protect America’s trade and the physical security of our allies.
Today, with 99 percent of the world’s trade volume and 64
percent of its value moved by sea, it should be clear that our
economy is, and will continue to be, closely tied to the oceans.
What would it be like if the Strait of Hormuz were closed?
During the 1973-74 oil embargo, when the U.S. lost access to
about 14 percent of the world’s oil supply, there was a four
percent increase in U.S. unemployment, a 48 percent devaluation
of the S&P 500 stock index, and a six percent decline in the Gross
Domestic Product. As a nation we cannot afford to let anyone
deny us or our allies unrestricted access to strategic seas, and
submarines have a proven history of effectively interdicting the
forces of any nation who would deny our warships or trade vessels

free passage. )
Combat Crédible Presence — U.S. Sovereign Power Overseas

Each U.S. warship is a sovereign entity, so there are no restric-
tions on when we decide to conduct flight operations from an
aircraft carrier or position a naval show of force in international
waters. This gives the Navy a unique role in preventing conflicts
or joining them early on. With approximately one-third of our
Navy forward-deployed today, we can back up our nations words
with on-scene combat capability. This is what presence is all
about. Just the threat of an SSN off its coast may be enough to
keep a belligerent country’s navy in port, and the mere knowledge
that an SSBN is on patrol can keep the peace and prevent war. We
are there, and we are ready.

Assured Sustainable Access

Many countries defend their borders by employing anti-access
strategies that incorporate a number of layered sensors and
weapons. Coastal cruise missiles, mines, radar pickets, and diesel
submarines in littoral waters are a few examples of the threats that
can be arrayed to discourage access to particular regions. Who but
submarines can gather intelligence data on these defenses and
monitor them 24 hours a day, 7 days a week, for months at a
time? Who else can gain entrance, despite an anti-access strategy,
and operate deep inside denied areas with negligible risk to

platform and crew?

But access is also about positioning sensors
and weaponry where they can be most effective,
long before a conflict ever begins. Stealth affords
us the opportunity to place a full load of
weapons within range of targets deep inside the
enemy’s borders without his knowledge and
without being provocative — and if necessary,
employ mine countermeasures, strike, or ASW
capabilities to foreclose his options. Submarines
can force the door open — and hold it open — for
the joint team.

Working Together — Transforming Joint Operations

In transforming the joint force to prevail in
the combat scenarios of the new century, the

Out of Sight — Not Out
of Mind. The 18 Ballistic
missile submarines
currently in operation
continue to play an
integral role in strategic
deterrence and the mere
knowledge, that an SSBN
is on patrol can keep the
peace and prevent war.
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The SSGN Option. One near-term option for
addressing the growing mismatch within the
Submarine Force between requirements and
assets involves converting four Ohio-class
submarines to an SSGN configuration. This
would allow each of them to carry up to 154
Tomahawk land attack missiles (TLAM) and
deploy 66 SEALS or Marines through two nine-
man diver lockouts.

- ot

Photo by AN Joe Hendricks

Forward Presence. The 55 fast attack submarines
currently commissioned continue to be integral
components of aircraft carrier battle groups
around the world - just the threat of an SSN off
its coast can be enough to keep a belligerent
country’s navy in port. Pictured here, the Los
Angeles-class attack submarine USS Baltimore
(SSN-704) steams alongside the guided missile
frigate USS Samuel B. Roberts (FFG-58) and the
aircraft carrier USS George Washington (CVN-73).
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Submarine Force will be a key participant in achieving “full spectrum dominance” — with
freedom to operate in all domains — sea, land, air, space, and information. Getting connected
with network-centric warfare and placing a high priority on land attack are two areas where
submarines are aiding the transformation. Here’s a scenario showing how submarine stealth
and combat capability will support the joint team:

Imagine being at periscope depth, well inside the enemy’s layered defensive shield, during
the prelude to a conflict. Your mission includes real-time photo reconnaissance of a beach for
a landing which will occur tomorrow by Marines in the amphibious ready group. The
Marines on the LHA have a remote, real-time view through your periscope from the same
vantage point they will have during the landing. Three weeks of continuous surveillance
using unmanned undersea vebicles (UUVs) deployed from your ship have already determined
that the approach to this and four other possible landing sites are free of mines. Suddenly a
call-for-fire is received, directing the ship to launch a Tactical Tomahawk (TACTOM) on an
artillery/SAM battery targeted by a team of Army Rangers — positioned as forward observers
Jor an air assault — who are under attack. Yours is the only platform close enough to pur
timely ordnance on the target with impunity. Five minutes later the missile is away, and dis-
cussions about the landing resume.

As the vehicle for achieving the vision inherent in the Navy’s core themes, the five key pri-
orities of Chief of Naval Operations Admiral Vern Clark have been actively emphasized by
the Submarine Force: manpower, current readiness, future readiness, quality of service, and
alignment of words and deeds.

I'd like use the remainder of my space here to focus on just one of the CNO’s priorities...

Fufure Readiness

Because it wasn’t based on real peacetime presence requirements and clearly needed further
study, we have long decried the 1997 Quadrennial Defense Review’s decision to reduce the
number of attack submarines to 50. Now that we are almost down to that level, with 55 SSNs
today, the Atlantic and Pacific Fleets are both facing the reality of that misjudgment. Last
year, over 350 SSN intelligence-gathering mission-days went unfilled due to the lack of avail-
able ships. In 1999, the Submarine Force contribution to Seventh Fleet’s forward presence
requirement was met only 50 percent of the time. Much needed maintenance for ships has
been pushed into the future as far as it can go. The inter-deployment training cycle (IDTC)
has been reduced to the bare minimum. These demands are obviously taking a cumulative
toll on the ships and their dedicated crews. What are the alternatives? Presently, all we can do
is commit to making the most efficient use of the force we have — while working for more
force structure in the future.

One example of our effort to meet requirements with the resources at hand is the initiative
to homeport three SSNs in Guam, starting with the USS Cizy of Corpus Christi (SSN-705) in
2002. Transit time to theater is a significant part of any deployment. For the Pacific Fleet, the
transit from Pear] Harbor to the Western Pacific, Indian Ocean, and Persian Gulf is especial-
ly arduous. Ships in Guam are already inside the Seventh Fleet area of responsibility (AOR)
and readily available to conduct ISR missions — and will offer more than twice the number
of mission-days per year per ship compared to submarines homeported in Pearl Harbor.
These ships will effectively always be on deployment with a continuous 50 percent
OPTEMPO and no IDTC - an operating cycle unlike that of any other SSN. It's worth
noting that this will be the first time submarines have been forward-based since SSBN
operations in Holy Loch, Scotland ceased in 1992.

Potential Force Level Shortfalls

When Jimmy Carter and Virginia enter the fleet in the summer of 2004, they will be the
first submarines commissioned since USS Connecticut (SSN-22) in December 1998 and will end
a five and one-half year period with no new submarine commissionings. Even considering the
military drawdowns following both World Wars and during the Great Depression, this is
unprecedented. Only in the infancy of the Submarine Force, with the four-year hiatus
between Porpoise and Shark in September 1903 and Viper and Custlefish in October 1907,
have we come close to going this long without adding new submarines. This concerns me as
both a submariner and a military professional who understands the myriad capabilities that
modern submarines bring to the table.



As the CNO has stated, it is all too easy to
fall into the trap of talking about platform
numbers and not focusing on capabilities. At
some point, however, there needs to be an

Operational Flexibility. The new Virginia-class submarine
has been designed specifically to fight in the world’s littorals
and will offer greater operational flexibility in land attack,
intelligence gathering, mine reconnaissaance, and special
forces support.

objective evaluation that correlates platforms
and their capabilities with requirements. In
fact, this was done for us by the Joint Chiefs
of Staff in the 1999 JCS SSN study (see the
accompanying sidebar). With the current
force level at 55 SSNs and a building rate that
barely keeps up with the attrition of able — but
aging — ships, we see a growing mismatch
between requirements and assets. Even with
an optimistic build rate of approximately two
to three Virginia-class SSNs per year, we will
just meet the JCS minimum 2015 warfighting
requirement of 55 SSNs but fall well short of
the actual peacetime requirement of 68 SSNs

derived from CINC needs.

Force Level Options

There are currently three options for
addressing this mis-match: two for the near
term, and one for the long term.

The first near-term option is to refuel eight
first-flight, non-VLS, 688-class submarines.
These ships have an average of 13 years of hull
life remaining, and the technical risk of such
an undertaking is low, since we have been
doing submarine refueling overhauls for
many years.

The second near-term option is to convert
four Ohio-class SSBNs to an SSGN configu-

ration. Starting in fiscal year 2003, four

TRIDENT SSBNs will be inactivated in
accordance with the 1994 Nuclear Posture
Review, which called for a deterrent fleet
of 14 ships. These four large, capable sub-
marines are each at only one-half of her
42-year hull life. To scrap these ships at
a time when we are struggling to find
ways to fill mission requirements and
maintain the strike presence specified in
the Global Naval Force Presence Plan
(GNFPP)would be less than prudent.
Each of these four TRIDENT SSBNs
could be converted to carry up to 154
Tomahawk land attack missiles
(TLAM) and deploy 66 SEALS or
Marines through two nine-man diver
lockouts. Additionally, the SSGN can
attach two Dry-Deck Shelters (DDS),
or two Advanced SEAL Delivery Systems
(ASDS), or one of each. The SSGN
operating cycle would be much like the
current two-ctew SSBN cycle, except
every other crew turnover would be at a
deployed site — an evolution regularly
practiced in the SSBN force today.
While these conversions involve some
small technical risk, and there are sig-
nificant arms control issues to over-
come, our greatest challenge is making
the required decision in time for the first
TRIDENT decommissioning in two years.
The longer-term option is to increase the
rate of building Virginias. The JCS study
specifically calls for 18 of the new class in
2015. Current projections, however, predict
only 15 Virginia-class and total of only 57
SSNis at that time. In fact, even with the two
near-term options in place, we project that
the SSN force level will fall below 55 starting
in 2027, as the last of today’s newest 688s are
inactivated. The ultimate solution will most
likely be a combination of all three options,
in which we extend the life of ships currently in
the fleet and introduce new ones at a faster pace.

Conclusion

The basic warfare capabilities offered by
submarines and the Sailors who take them into
harm’s way are stealth, endurance, and fire-
power. These attributes enable us to command
the seas, provide combat-credible presence,
assure sustainable access, and contribute to
the transformation of the joint forces for
fighting and winning in the 21st century.
When it is so clear that the future of naval
warfare is going to rest heavily on those dis-
tinctive characteristics so intrinsic to sub-
marines, we cannot let them erode away. It’s
time to bring that nearest submarine even closer.

The 1997 QDR directed the
Department of the Navy to reduce
its SSN force structure to 50 by
2003 contingent upon a reevalua-
tion of the peacetime forward
presence requirements. Currently,
there are 55 SSNs in the inventory.

In March 1998, the Deputy
Secretary of Defense directed
the Chairman of the Joint Chiefs
of Staff (CICS) to conduct this
reevaluation and determine the
SSN requirements for 2015 and
2025 to conduct peacetime forward
presence, national intelligence,
surveillance, and reconnaissance,
and warfighting.

In 1999, the CJCS Attack
Submarine Study was an exhaustive
and collaborative effort among
the regional CINCs, U.S. Special
Operations Command (USSOCOM),
the Department of the Navy, the
Office of the Secretary of Defense,
and the Joint Staff.

The study had three

conclusions:

First, the study concluded that
68 SSNs in the 2015 and 76 in
the 2025 time frame were required
to meet all of the CINCs’ and
national intelligence community’s
highest operational and collection
requirements.

Second, the study concluded that
a force structure below 55 SSNs in
the 2015 and 62 in the 2025 time
frame would leave the CINCs insuf-
ficient capability to respond to
urgent crucial demands without
gapping other requirements of high
national interest. Additionally, this
force structure would be sufficient
to meet the modeled warfighting
requirements.

Third, the study concluded that
to counter the technologically
pacing threat would require 18
Virginia-class SSNs in the 2015
time frame.
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REFERRED TO AS

ASSIGNED TO THIS NEW CLASS OF SHIP.
PRE-COMMISSIONING

CHARGE OF VIRGINIA’S

HE VIRGINIA-CLASS
“THE WORLD’S MOST TECHNO-

SUBMARINE IS WIDELY

LOGICALLY ADVANCED SUBMARINE,” AND FOR
THOSE WHO ARE INTERESTED, A SIGNIFICANT
AMOUNT OF TECHNICAL INFORMATION IS READILY
AVAILABLE ON HER CAPABILITIES. WHAT MANY
SUBMARINE FORCE PERSONNEL ARE WONDERING,
HOWEVER, IS WHEN THEY CAN ACTUALLY BE

As OFFICER-IN-
UniT, 1

ENCOUNTER MANY PEOPLE AROUND SUBASE NEW LONDON WHO

NOTICE MY VIRGINIA

INTEREST

BALL
IN SERVING ON A VIRGINIA-CLASS SUBMARINE.

CAP AND EXPRESS GREAT

OFTEN THEY ARE CURIOUS ABOUT HOW FAR ALONG WE ARE

IN THE SHIP’'S

ACCORDINGLY,

CONSTRUCTION
FOR THESE CURIOUS

AND MANNING PHASES.
INDIVIDUALS I OFFER

A CURRENT STATUS REPORT ON PCU VIRGINIA.

Presently, there are 53 crewmembers
assigned to Virginia, with 39 nuclear-
trained personnel, including myself, the
Executive Officer, Engineer, Navigator, and
four LDO division officers. In addition,
I have two master chiefs (Chief of the
Boat and Engineering Department Master
Chief), and a chief corpsman, yeoman,
supply chief, and a LAN administrator
to round out the crew. The enlisted
crewmembers have five-year projected
rotation dates and are part of the first
crew increment, called Increment A. Their
initial manning date was 15 May 2000,
after completion of the Reactor Plant
Design School in April.

Increment A will be onboard through

construction and sea trials, and remain until
Post Shakedown Availability, which is typi-
cally about a year after delivery. Increment
B will report in June 2002 and will include

PCU Virginia (SSN-774) Increment A crew

about 50 more crewmembers, including
Auxiliary Division, Weapons Department,
and Operations Department personnel.
Three split-tour submarine-qualified junior
officers and the ship’s four department
heads will also report with Increment B.
Since the Virginia-class modular construc-
tion program has required Navy operational
support at a much earlier date than previous
new construction programs, the Increment
A OIC, XO, and Engineer will also change
over at the Increment B timeframe. This
manning sequence will be the same for sub-
sequent ships of this class.

The Virginia-class submarines are being
built at both Electric Boat (EB) and
Newport Shipbuilding (NNS).
Each shipyard constructs about one half

News

of each ship and for the most part repeats
the build of the same sections each time.
The constructed from
shipyard are barged to their

sections each
counterpart, and the shipyard
designated as the “delivery
yard” for that ship completes
the construction. The delivery
yard is also where the pre-
commissioning crew will be
stationed, and where the ship
will undergo an extensive pre-
delivery certification test pro-
gram. Therefore, the crew of
Texas (SSN-775) (the second
Virginia-class ship) will report
to NNS; the crew of Hawaii

(SSN-776) will report to EB; and the crew
of North Carolina (SSN-777) will report to
NNS. Homeports for the ships have not yet
been assigned.

Since construction occurs at two separate
shipyards, it may not be readily apparent
how far along each ship is in construction.
At this time, if the existing hull sections and
completed components for Virginia were put
together, she would be just under 50 percent
complete. Zexas is almost 30 percent com-
plete, and Hawaii about 5 percent. Due to
the way the submarines are being construct-
ed, some sections are nearly finished while
other sections consist of only rolled steel.
For example, the forward part of Virginias
Engine Room and the Reactor Compartment
are so far along that ship’s force has recently
commenced watch standing and testing in
that section. Virginias sea trials are sched-
uled for March 2004, with delivery sched-
uled for June 2004. 7Zexas is scheduled for
delivery in June 2005.

Photo by Chris Oxley, NNS

Looking Ahead. Virginia’s sea trials are scheduled
for March 2004; the second ship of the class, USS
Texas (SSN-775), is currently on track for delivery
in 2005. Pictured here, Virginia construction con-

tinues at Newport News Shipbuilding.

One significant change in this new con-
struction program involves the way the
Control Room and Combat Systems are
being manufactured and tested. The
Command and Control System Module
(CCSM) is now being tested with a large

contingent of contractor personnel and
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(above) CCSM workstations

(right) the Command and Control System
modulw (CSSM) is delievered to Groton, CT.

some Navy personnel assigned at EB.
Once the testing is complete, the CCSM
will be slid into its hull section for future
joining to the full ship.

Benefiting from the considerable
strides the Navy has made in using
computer applications over the past
several years, the Virginia class will mark
an impressive milestone in the use of
advanced networking. Everything from
qualifications, administration, and logs to
maintenance and operating procedures —
both forward and aft — will be managed
on an in-house Non-Tactical Data
Processing System. This system consists
of six Windows 2000 servers and 12
central processors with the capability of
storing a staggering two tera-bytes of data
— the computing power and capabilities
of the tactical side are even more
complex.

The office building where crewmem-
bers work while Virginia is under con-
struction is located at the EB facilities and
has a replica of the extremely sophisticat-
ed LAN that will be used on the ship.
Using this LAN, the Virginia crew is
developing a streamlined connectivity
process and is perfecting methods of con-
ducting business in a paperless environ-
ment. Taking the existing database and
downloading it onto the ship’s network is
all that will be required to shift operations
from the PCU office building to the boat.

In concluding this status report, I
should answer the initial question on
many submariners’ minds: How do I get
involved? For those interested in being a

part of one of the first Virginia-class
ships, Increment B manning for Virginia
is scheduled for June 2002, and Incre-
ment A manning for Zexas is scheduled
for January 2002. If you are interested in
serving on these ships, I encourage you to
talk to your detailer soon — it will be an
experience you won' regret. Personally, 1
have to say that it is a remarkable plat-
form to work on; the advances throughout
the ship are extensive, in both the elec-
tronics and mechanical areas. Everyone
assigned to one of these ships will find
significant improvements all around.

(above right) A part
of the hull section is
delivered to Electric
Boat in Groton CT

(right) USS Virginia’s
stern takes shape.

It is certainly an exciting time for the
Submarine Force. The Virginia class is
well on its way to becoming the core of
the attack submarine force of the future,
and it is today’s submariners that have the

opportunity to watch it all happen. The
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Virginia-class ships, and their future
crews, promise to be key assets in the
future of the world’s most powerful
Submarine Force.

CDR Kearney is the Officer in Charge of PCU Virginia.




LR e

SMALL SUBS PROVIDE

for >

Intermediate Scale Measuring System (ISMS). The ISMS
consists of a 1,000-foot diameter submerged, horizontal
circular hydrophone array, with an associated submerged
sound projector array. The data recording and processing
equipment 14 miles away is connected to the range by
fiber-optic cables.

/)

by CDR David M. Fox, USN

ave you ever looked at your submarinés propeller, perhaps during your
last dry docking, and wondered, “Why is it shaped like that?” Or
maybe you've wondered just how someone decided on the shape of the
bow, or the sail, or other external parts of the hull.

The answer, of course, is that the configuration of these components was
chosen specifically to allow your ship to go fast and employ its sonar effective-
ly while remaining as stealthy as possible. Making submarines quiet, efficient,
and effective is our main mission at the Navy’s Acoustic Research Detachment
(ARD) at Bayview, Idaho. As an integral part of the Navy’s Research,
Development, Test and Evaluation (RDT&E) community — namely, the
Carderock Division, Naval Surface Warfare Center under the Naval Sea Systems
Command — we execute this mission by operating large-scale submarine models
on three ranges in Lake Pend Oreille, Idaho. A fourth range is used to pull sub-
marine towed arrays behind a 60-foot surface vessel to evaluate array self noise
using recording equipment on the towing vessel.

Why is the Navy in North Idaho of all places, 350 miles from the nearest
ocean? Mostly, to take advantage of the conditions in Lake Pend Oreille. The
largest lake in Idaho and the fifth deepest in the United States, Pend Oreille
offers a virtually ideal venue for acoustic testing. First, it is deeper than 1,000
feet over an area exceeding 26 square miles, and its flac mud bottom minimizes
sound reflection. A low level of particulates in the water results in minimal
reverberation and scattering, and its ambient sound level is less than the ocean
at Sea State Zero more than one fourth of the time. Moreover, the lake’s water
temperature remains at 39.5 degrees Fahrenheit below 300 feet all year, maxi-
mizing the repeatability of test results over time. Finally, at eight miles long by
three to six miles wide, the testing volume is more than adequate.

While it is clear why the Navy takes advantage of the ideal conditions at Lake
Pend Oreille, a more significant question might be why the Navy needs to use
large-scale models to test submarine technology at all? The simple answer is
cost. We can do model testing here at a fraction of the expense of using full-
scale, operational submarines out in the fleet, while the large scale of our models
(1/5 size and up) yields performance characteristics in the lake that closely
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match those of full-scale submarines at sea. Since this quality of data
cannot be obtained in small-scale model testing, our large models
and large model operating ranges are vital to validating submarine

stealth technology. ARD plays a key role in developing submarine

(above) The submarine model Dolly Varden is
hauled down to the bottom of Lake Pend
Oreille in preparation for a buoyancy-pro-
pelled return to the surface during which
flow-noise measurements will be recorded.

(right) Pictured atop LSV-2 are (left to right)
CAPT Steve Petri, Commander, Carderock
Division/NSWC; CDR Dave Fox, OIC, Acoustic
Research Detachment; Mr. John Schuster,
the OPNAV Submarine Directorate’s civilian
Science and Technology Director; and VADM
John Grossenbacher, COMSUBLANT.

stealth by serving as one element of a sequential process in which the
RDT&E community validates new technology. This approach —
shown in the accompanying sidebar — has been pursued by NAVSEA
and the Carderock Division for more than forty years, resulting in
the quietest and most capable Submarine Force ever.

Submarine Model Range Facilities at ARD

We have several separate ranges in the lake to test various aspects
of submarine sound quieting. The Buoyant Vehicle Test Range
(BVTR) measures the noise produced by hydrodynamic flow over
the bow and forward section of a submarine, while not masking it
with the sound of propulsion or other onboard machinery. By using
buoyancy to propel the model upward — like a cork — we avoid
having to equip it with a propulsion system.

Operation of the BVTR is very simple. We use a shore-based
winch to tow a buoyant submarine model (typically 1/5 the size of
an SSN) to the bottom of the lake, stern first. A barge moored above
and to the side of the range is used to control test operations, and
hydrophones and accelerometers onboard the model are used to
measure flow noise and operational data. After the model is hauled
to the bottom and its motion settles out, we trip a release, and
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15,000 to 25,000 pounds of buoyancy accelerate the model to the
surface. As it nears terminal velocity, we have a window of four to six
seconds to record the resulting flow noise. Near the end of the run,
the stern planes are automatically shifted to dive, forcing the model
to pitch over and ascend gently to the surface.

The BVTR has been used to determine the optimal shape,
material, coating, mounting scheme, and overall design of the bow
dome on every class of nuclear submarine since the USS Sturgeon
(SSN-637) class. Modern sonars are much more efficient because of
these experiments, since flow noise and its interference as back-
ground noise have been significantly reduced.

We use the Intermediate Scale Measuring System (ISMS) to test
static (non- mobile) models. The newest of our ranges, ISMS
consists of a 1,000-foot diameter submerged, horizontal circular
hydrophone array, with an associated submerged sound projector
array. We use a shore-based winch to haul the model to the center of
the array (at a depth of about 500 feet), where it remains suspended
for the duration of the test. The model is attached to a handling
platform at the end of the haul-down cable, and operators can
position it to present any desired aspect to the projector array. The
ISMS can be used to measure the target strength of a submarine hull
(that is, how effectively it re-radiates sound from a source not on the
model) and how much sound is radiated into the water from a piece
of machinery operating onboard. The data recording and processing

equipment is on shore in
Bayview, and is connected to the
range 14 miles away by fiber-
optic cables.

Finally, the Large Scale Vehicle
(LSV) Range uses large, un-
manned, autonomous submarine
models to evaluate propeller
noise,  structural  acoustics
(overall hull structural vibra-
tion), wake production, and
maneuvering and powering. In
operation since 1987, the range
itself consists of three distinct

parts:

* The Acoustic Tracking and Communications System (ATACS),
which consists of six hydrophones spread over the bottom of the
lake for tracking and controlling the model

* The Radiated Noise Data Acquisition and Analysis System
(RNDAAS), which consists of two vertical line hydrophone
arrays that listen to the model as it drives by

* The Onboard Data Acquisition System (ODAS), which uses
sensors, signal processing, and recording equipment on the model
itself to record its self-noise signature and operating parameters

A specially configured Radiated Noise Barge (RNB) contains
signal processing, operator control, and data recording equipment.
Each time a test is conducted, the self-propelled RNB is driven
to the range, where it is moored to a float and electronically con-
nected to the ATACS and RNDAAS arrays. Two sound-isolated
diesel generators on the RNB power the onboard instrumentation
and the arrays once it is moored at the range. The ODAS system
is self-contained on the model. To conserve battery power onboard,
the model is towed to the range using a specially configured
tender vessel.



Large Scale Vehicles
As one might expect, the two LSV models operated here are our

largest and most complex vehicles. Essentially, they are unmanned,
deep-diving submarines that operate under computer control. The
LSVs are monitored, but not controlled, by the operators in the
RNB and the tender that tows them, except during transit and in
emergency situations. The first LSV, Kokanee (LSV-1), is a quarter-
scale model of USS Seawolf (SSN-21) and is 90 feet long, 10 feet in
diameter, and displaces 155 long tons. Kokanee looks like an SSN on
the outside, but inside the forward half of the pressure hull, it
contains 1,524 battery cells — about 25 tons worth — to provide
power for the electrical propulsion motor (1,440 cells) and instru-
mentation (84 cells). The after half of the pressure hull contains the
instrumentation, including guidance, navigation and control equip-
ment, and the ODAS signal processors and recording equipment.
The after compartment also contains a 3,000 horsepower electric
propulsion motor, shaft bearings, and the propeller shaft itself.
Kokanees external stern configuration is similar to that of any SSN.
Because they significantly influence the acoustic signature of the
model, the pressure hull and external structures simulate a Seawolf*
class submarine very closely.

Components inside the pressure hull have less effect on the
acoustic signature, so we have substantial freedom there to deviate
from the full-scale Seawolf configuration. (Obviously, we don’t need
a control room, crew’s mess, or berthing spaces in an unmanned
model.) Kokanees stern control surfaces operate similarly to those on
an SSN, except that they are operated by computer rather than
Sailors. Kokanee was used to evaluate propulsor configurations for
the Seawolf class, and was a key contributor to achieving the
unprecedented stealth of those ships at high speed. Now, the model
is also being used to evaluate propulsor and other technologies for
the USS Virginia (SSN-774) class.

Our newest model, Cutthroar (LSV-2), is the largest unmanned
operational submarine in the world. A 0.294-scale model of the pre-
commissioning USS Virginia, it is 111 feet long, 10 feet in diameter,
and will displace 205 long tons when delivered. Currently still under
the custody of the shipbuilder, a joint team from Newport News
Shipbuilding and General Dynamics Electric Boat, Cutthroat will be
delivered to the Navy and become operational in the summer of
2001. Construction will be completed at Bayview.

Cutthroat is similar to Kokanee, but more advanced. Enhance-
ments include a larger overall scale — 29 percent, vice 25 percent for
Kokanee — which will improve the fidelity of test data to full-scale
results. Cutthroat is designed to be more modular than Kokanee, so

(above) Kokanee (LSV-1), a self-
propelled, quarter-scale model of the
USS Seawolf, vents her ballast tanks
while cruising on the surface of Lake
Pend Oreille, Idaho, during a test at
the Acoustic Research Detachment.

(above left) Cutthroat (LSV-2),
shown here during initial launching,
is a 0.294-scale model of the USS
Virginia (SSN-774) that will operate
as an unmanned, autonomous sub-
marine test vehicle for evaluating
new technologies.

that major modifications, includ-
ing radical hull changes, can be
made with less impact to other
systems onboard the vessel.
Another advantage is an increase
in  ODAS capability. The
Cutthroat ODAS will have twice
as many data channels recorded as
Kokanee at delivery — 512, vice
256 — and this is upgradable to
1,536 recorded channels. The
Cutthroat ODAS converts the
data from analog to digital form
and processes the data digitally. In
Cutthroat, data recording can be
configured electronically under
computer  control,  whereas
Kokanee uses a patch panel.

Concept development for
potential technology improve-
ments by RDT&E community

Analytical calculations,
numerical models, and/or
computer simulations

Small-scale model testing at
the David Taylor Model Basin
at the Carderock Division or
the Large Cavitation Channel
at Memphis, Tenn.

LARGE-SCALE MODEL TESTING
AT THE ACOUSTIC RESEARCH
DETACHMENT

Full-scale testing on an oper-
ational SSN at the Southeast
Alaska Test Facility (SEAFAC),
or using USNS Hayes (AG-
195) at an Atlantic Fleet
open-ocean range.

Across-the-board insertion of
demonstrated technologies
into the Submarine Force

Cutthroat is equipped with a 3,000 horsepower permanent-magnet,
radial-gap electric propulsion motor, provided to the Navy under a
unique partnership agreement with General Dynamics Electric Boat,
the owner of the technology. This motor is easily upgradable to
6,000 horsepower. Other order-of-magnitude improvements were
engineered into the guidance, navigation, control, and propulsion
systems, including the addition of torque sensors and other sensors
of mechanical data for better reconstruction of the scenario.

Payoff for the Navy
The addition of Cutthroat to the ARD model fleet is expected to
provide improvements to the Virginia class in the areas of stealth,

(continued on page 48)
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ARMS CONTROL and the

Our TRIDENT submarines,
like USS Pennsylvania
(SSBN-735) pictured here,
are the most survivable of
the strategic nuclear forces.

FUTURE

o

SN
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How would START III negotiations affect the Submarine Force?
How has START II complicated current debates over
SSGN conversion, SLBM limitations, and NMD?

by Ambassador Linton F. Brooks

With planned and unplanned maintenance, qualifi-
cation, underway preparations, retention, promotion,
watchstanding, future assignments, and all the other
concerns facing undersea professionals, why should
submariners — or anyone else — spend time worrying
about an arcane subject like arms control? After all,
large complex treaties might have been important in
the 1980s, but the Soviet Union is gone. Isn't arms
control a Cold War topic of no particular relevance to
today’s fleet?

Not exactly. In important ways, the current strategic
submarine force is shaped by the arms control deci-
sions of the past and will be shaped further by arms
control decisions made over the coming years. For
reasons almost entirely unrelated to submarines, it is
especially difficult to foresee those future decisions
today. Thus there is likely to remain considerable
uncertainty about the future constraints under which
the Submarine Force must operate.

How did we get here?

Arms control is not an end in itself, but a tool to be
used in the pursuit of national security. Like any tool,
arms control can be misused, but if used correctly, it
can make a significant contribution. Since strategic
arms control began in earnest in November 1969, with
the opening of the SALT I negotiations, a variety of
justifications have been offered for pursuing negotiated
arms reductions, first with the Soviet Union and now
with Russia. At various times people have viewed
strategic arms control as a way to save money, to reduce
the risk of war, to constrain particular capabilities that
the United States preferred not to match, to ensure
perceived equality between the two Cold War super-
powers, to provide a mechanism for Cold War
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dialogue, and to place limits on nuclear weapons
because they were viewed as too destructive to have any
legitimate moral purpose. The most valid and enduring
reasons for pursuing arms control, however, have been
to enhance stability in a crisis by restructuring strategic
forces, and to provide predictability — and thus stability
— over the long term by allowing each side to know the
strategic forces it will face in the future.

Predictability is a familiar term; crisis stability is not.
Simply put, stability in a crisis requires that neither
side has any incentive to initiate a nuclear attack even
in time of great tension. From this perspective, “good”
or stabilizing systems are those that can survive an
attack; “bad” or destabilizing systems are those whose
vulnerability invites attack. Guided by this logic, the
United States has not sought reductions in strategic
nuclear forces for the sake of the reductions themselves,
but rather has sought to reduce the risk of nuclear
exchange by negotiating preferential reductions in the
most destabilizing systems.

Because submarines are survivable, arms control has
tended to favor them; thus, over the years, arms control
treaties and the policy that guides them have caused
us to shift more and more of the strategic nuclear
deterrent to sea. In contrast, ICBMs, especially those
silo-based ICBMs with multiple warheads, have often
been regarded as destabilizing. Given current ballistic
missile accuracies and yields, it is assumed that no silo-
based ICBM can survive a nuclear strike. Thus there is
an incentive to use them before they are destroyed.
This incentive is even greater for ICBMs with multiple
warheads, since if they are allowed to survive and to
launch, they are highly effective weapons.

A crucial aspect of the U.S. arms control approach is
to insist on effective verification. Arms control treaties
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lose their value if we cannot be certain they are being adhered to.
This doesnt mean we require perfection, but we must be able to
detect any militarily significant cheating in time to react before the
strategic balance can be altered. Verification of nuclear arms control
treaties is based on three components: our own ability to use satellites
and other methods to monitor the treaty, detailed inspections, and a
large scale data exchange, updated with various formal notifications.

Guided by these broad principles of stability and verification, the
United States signed the first Strategic Arms Reduction Treaty
(STARTI) in July 1991. Among many other provisions, the massive
treaty imposed a total limit of 4,900 ballistic missile warheads,
limited TRIDENT SLBMs to no more than eight warheads, and

Two U.S. Air Force
officers man the

launch console in an
underground Minuteman
ICBM silo.

created an extensive inspection and data exchange regime. Six
months after START I was signed, the Soviet Union collapsed, to be
replaced by 15 separate new states. In this new world, the START 1
warhead levels — which only a year before had been seen as repre-
senting deep reductions — now seemed excessive. In the post-Cold
War euphoria, START II was quickly negotiated. Signed in January
1993, it called for cutting total warheads to 3,500, eliminating
ICBMs with multiple warheads, and imposing a sub-limit of 1,750
SLBM warheads. These restrictions on SLBM warhead levels were

not something the United States wanted, but were part of the price
we had to pay to gain Russian agreement to eliminate all ICBMs with
multiple warheads. The sub-limit was designed to allow the United
States to keep 18 TRIDENT SSBNs, each with missiles carrying a
reduced payload of four warheads apiece, for a total of 1,680 SLBM
warheads. In 1994, however, the Department of Defense Nuclear
Posture Review decided, largely for budgetary reasons, to reduce the
number of strategic submarines to 14, split between two oceans and all
carrying the TRIDENT II (D-5) missile. This remains the plan today.

Where are we now?

Signing treaties is not enough; they must be ratified. Ratification
requires approval by the U.S. Senate and the Russian Duma (parlia-
ment). START I was ratified and has been in force for several years.
For several years after START II’s signing, however, Russia was not
able to gain the required approval from the Duma for its ratification.
Most of the issues preventing ratification were not related to arms
control; instead they were either general East-West issues (NATO
expansion, Bosnia) or internal Russian political problems having to do
with relations between then-President Boris Yeltsin and his legislature.

In addition to these domestic political issues, however, START II
also became embroiled in a Russian desire to be given more time to
implement the required reductions and negotiate still lower levels as
it became clear the Russian Federation could not afford to maintain
the forces allowed it under the original START II Treaty. In 1997, in
Helsinki, Finland, President Clinton sought to meet this Russian
concern by agreeing to delay the date for completing the reductions
required by START II and to negotiate a future START III treaty
once START II took effect. This future treaty (never actually negoti-
ated) would have reduced warheads still further, to between 2,000
and 2,500 total strategic warheads on each side. Even these levels are
more than Russia can afford; they now call for reductions to between
1,000 and 1,500 warheads.

While they sparred over further reductions, both the United States
and Russia based their long-term planning on the presumption that
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START 1II would ultimately take
effect, although  Congressional
restrictions prevented the United
States from reducing below START 1
levels while START II remained unratified. In recent years, that pre-
sumption has increasingly been drawn into question by a new factor:
national missile defense. There is a growing political consensus in the
United States to deploy a nation-wide defense against ballistic
missiles launched from states like North Korea or Iran.
Unfortunately, the 1972 Anti-Ballistic Missile Treaty, signed with the
Soviet Union, bans such national defenses. Russia is unwilling to
allow START 1I to take effect unless the United States promises to
continue to abide by the ABM Treaty, thus foregoing missile
defenses. The United States is equally insistent that the ABM Treaty
must be modified before it will agree to further reductions and has
suggested that if Russia fails to agree to such modifications, we will
exercise our right to withdraw from the treaty.

The Clinton administration sought to break the impasse by
seeking modest changes in the ABM Treaty (to allow deployment of
a quite limited national missile defense system) in return for agreeing
to reductions well below the START II level, although not as low
as Russia sought. Spurred by concerns from the Joint Chiefs of
Staff and, especially, the Commander-in-Chief of the U.S. Strategic

Command, that levels

of strategic warheads
below those agreed to
at Helsinki would require
a detailed
U.S. targeting strategy,
President Clinton rejected
for still
deeper reductions. Despite
significant efforts and
an almost unending series

review of

Russian calls

of meetings, no progress
has been made. The new
administration is

Our newest intercontinental bomber, the
stealthy and highly survivable B-2 Spirit,
can deliver both conventional and nuclear
ordnance with unprecedented precision.

now
considering how to pro-
ceed. Because President
Bush
calling for more extensive national missile defenses than his prede-
cessor, a quick negotiated resolution may be difficult.

A further complication has been the growing interest in convert-
ing the four SSBNs planned for removal from strategic service into

is on record as

SPRING 2001 UNDERSEA WARFARE

(far left) The C4 TRIDENT I and D5 TRIDENT II
missiles are the mainstay of seaborne nuclear
strike capability.

(left) The 1993 START II negotiations allowed the
United States to keep 18 TRIDENT SSBNs, with 4
nuclear warheads on each missle. The 1994 DoD
Nuclear Posture Review called for the number to
be lowered to 14, which remains the plan today.

cruise missile submarines (SSGNs), each carrying six or seven con-
ventional Tomahawk missiles inside 22 of the 24 tubes (the remain-
ing two tubes would be used to support SEALS). The ships have con-
siderable operating life left, and the value of Tomahawk in both small
contingency strikes and large-scale campaigns is widely accepted. But
if arms control is to deliver the predictability it promises, both sides
must be certain that ships removed from accountability under
START cannot be easily restored to strategic service. As a result, the
START Treaty requires that the four potential SSGNs continue to
count against strategic arms totals unless all existing launch tubes are
removed. Such removal would double the cost of the SSGN conver-
sion at a time when the Navy has had difficulty identifying funding
for any form of conversion.

It might be militarily acceptable to proceed with the SSGN con-
version and simply continue to count these ships against the strate-
gic arms totals allowed under START 1, in effect pretending they still
carried SLBMs. Because START I allows significantly more warheads
than our current operational plans require, this so-called “phantom
warhead” approach would have no significant military impact.
Counting the SSGNs against the lower levels of START II or a hypo-
thetical START III, however, would almost certainly be militarily
unacceptable. The United States could, of course, seck to negotiate
an arrangement with Russia to put these four ships in a special
category. There is precedent for this: the conventionally-armed B-1
bomber force does not count against START II totals. It would be
relatively simple to devise a verification regime that used a combina-
tion of satellite observation and on site inspection to assure Russia
that the SSGNs carried Tomahawks, rather than SLBMs. But there
won't be any negotiations on these kinds of details until Russia and
the United States reach some form of agreement on national missile
defense.

What about the future?

Today the leaders of the Submarine Force face a dilemma. They
don’t know if they will reduce warheads to comply with START 1II
(or an even lower level) or remain at current levels. They don’t know
what arms control regime will govern a possible future SSGN.
Indeed, they don’t know what approach the new administration will
take to strategic arms control. Some have argued that arms control is
a Cold War relic that should be replaced by more informal mecha-
nisms. Several things must happen before the situation clarifies:

The administration has to decide its overall attitude toward strate-
gic arms control. Because arms control is a means to advance
national security, and not an end in itself, it is important to consider



how it should be applied in the new, post-Cold War world. In partic-
ular, the administration has to decide whether to continue to seek to
negotiate changes to the ABM Treaty or act unilaterally.

If formal arms control negotiations are to resume, the administra-
tion will need to decide what its objectives are. Even if the issues sur-
rounding national missile defense could be resolved, there are many
other issues standing between the United States and a new START
ITI. New provisions to allow an SSGN will be part of a long list of
arms control objectives. Among the goals suggested for future arms
reduction negotiations are new bomber counting rules, rejection of all
Russian attempts to limit conventional forces (including convention-
al Tomahawks), constraints on Russian non-strategic nuclear
weapons, improved transparency and warhead destruction, and sim-
plification of verification in order to save money. Gaining agreement
to all of these will be time-consuming, if it is possible at all.

Whether or not arms control resumes, the president has called for
a detailed review of all elements of strategic deterrence, including U.S.
targeting strategy. Separately, Congress has mandated a formal
Nuclear Posture Review, due in December 2001, to address overall
nuclear force structure. The results could affect the strategic
Submarine Force significantly, although it is difficult to predict
exactly how.

These various reviews can combine in several ways. The United
States could decide to eschew additional formal strategic arms
negotiations, and simply set its strategic force levels based on
military requirements. Since this would leave START T as the only
relevant limitation, there
would be plenty of room to
deploy SSGNs using the
lower-cost phantom warhead
approach described above.
Alternatively, a new negotiat-
ing approach or
probably) a new attitude in

(more

Russia, could lead to quick
agreement on a package com-
bining ABM Treaty changes

- (above)The venerable B-52 Stratofortress

intercontinental bomber was first delivered
in 1955, but the B-52H version is still
flying as a significant element of our
manned nuclear deterrent.

(left)An important element of the U.S.
strategic deterrent is a fleet of continually
airborne command centers, one of which is
shown here during aerial refueling from an
Air Force tanker.

with some form of START III. In such a package, it might well be
possible to negotiate a special exemption allowing SSGNis to be con-
verted in the most cost-effective manner, without removing the
existing launch tubes.

On the other hand, it is possible, though less likely, that the United
States could find itself engaged in prolonged negotiations, forcing
decisions on the SSGN to be made without knowing whether or not
existing launch tubes must be removed. Because the difference

USS Florida Completes
the 3500th Strategic
Deterrent Patrol

Deterrence Park, located
in Bangor, WA, was dedi-
cated on 25 May 2001 in
a ceremony which com-
memorated the 3,500th
strategic deterrent sub-
marine patrol.

On 25 May 2001, USS Florida (SSBN-728), homeported in Bangor,
WA, completed the 3,500th Strategic Deterrent Patrol, marking a
new milestone for fleet ballistic submarines. Since USS George
Washington (SSBN-598) set out on the first deterrent mission in
November 1960, these submarines have silently patrolled the vast
oceans, maintaining the sea-based leg of the strategic triad. Since
that time, every one of these ships, and their dedicated crews, have
safely returned home to the peace and prosperity their presence
guaranteed.

Reaching this milestone gives the opportunity for everyone who
has designed, built, or served onboard SSBNs to reflect with pride
Qn their lasting contribution to the security of the United States.

between conversion with and without removing SLBM launchers is a
half billion dollars per ship, this would place the Navy in an intoler-
able position.

Those ships that will remain in strategic service also face uncer-
tainty, although the consequences are less dramatic. Will we continue
to maintain 14 SSBNs in two oceans? Will those ships be downloaded
(that is, have the number of warheads per missile reduced to meet
START 1II arms limits)? Or will there be more drastic reductions,
either unilaterally or as part of a revitalized negotiating process? Any
of these outcomes is possible. The Submarine Force is legendary for
its flexibility in adapting to changing circumstances. It is likely to
need that flexibility in the coming months.

Conclusion

The complexities of arms control clearly complicate submarine
planning. It may well seem that treaties are more trouble than they are
worth. The administration review may come to that conclusion. But
it is important to remember that the battle for democracy in Russia
has not yet been won. While the United States wants to move away
from Cold War confrontation, the transparency and predictability
that arms control provides may continue to be important.

In this time of uncertainty two things are clear. The Submarine
Force will continue to be the dominant leg of U.S. strategic forces,
providing the survivable retaliatory capability that is the foundation
of nuclear deterrence. And the credibility of that deterrent will not
rest on numbers or on targeting strategy alone, but on the continua-
tion of the forty-year record of reliable, professional, undetected
patrols that is one of the Silent Service’s enduring contributions to our
nation’s security.

Ambassador Brooks was the negotiator of the START I Treaty of 1991. A former
Commanding Officer of USS Whale (SSN-638), he is now a vice president at the
Center for Naval Analyses.
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"\ expeditionary warfare, the Navy con-
tinues to refine its ability to gain and
sustain access, conduct network-centric
operations, and project power “...From the
Sea” in the 21st century. Accordingly, the
focus of the Submarine Force research,
development, and acquisition programs is
also moving in that same direction. While
still maintaining their ability to prevail in
sustained “blue water” conflicts against
world-class adversaries, America’s sub-

s the armed services re-orient them-
\selves toward a greater emphasis on

marines are moving increasingly into the
littorals of the world to face new challenges.
Recent national tasking for increased intel-
ligence, surveillance, and reconnaissance
(ISR) missions in these areas are already
outstripping their ability to address the
current mission at hand. Moreover, within
future joint force or coalition contingencies,
U.S. submarines will be relied upon to be
the first in, establishing clandestine - or
deliberately overt - presence, well before the
outbreak of hostilities. Their first mission
will be to deter our potential adversaries,
and if deterrence fails, they reserve the
ability to launch a first strike from remark-
ably close range.
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New Platforms for New Missions

War-era anti-submarine warfare

(ASW) and to provide direct
support to aircraft carrier battle groups
(CVBGs), our present force of 51 USS Los
Angeles (SSN-688) and Improved 688-
class submarines is well equipped for both
ISR and strike missions. Their inherent
acoustic stealth, new and improved
sensors, and vertical-launch missile tubes

\ hile designed primarily for Cold

for Tomahawk land-attack missiles have
prepared these increasingly venerable, yet
still powerful, submarines for a wide range
of contingency and wartime missions.
Two new attack submarine classes cur-
rently under construction are especially
well prepared to serve in expeditionary
roles — the USS Seawolf (SSN-21) and
USS Virginia (SSN-774) classes.

Seawolf herself was commissioned in
July 1997 and USS Connecticur (SSN-22)
in December 1998. The third of the class,
USS Jimmy Carter (SSN-23), is now under
construction and will deliver in 2004. The
Seawolf class was intended originally to be
the successor to the 688 class and was
designed to achieve higher submerged
speeds, deeper diving capabilities, and a
new order of machinery quieting. With
new combat and sensor systems and an
increased payload capacity, Seawolf has
demonstrated superior warfighting capa-
bilities for both deep-ocean and littoral
missions. Jimmy Carter will
be a unique multi-mission
platform, with additional
volume and an innovative
ocean interface module for
accommodating new capa-
bilities in Naval Special
Warfare (NSW), tactical
surveillance, and mine
warfare. In this regard,

Jimmy Carter will embody
many of the recommenda-
tions of the 1998 Defense
Science Board study that
called for novel payload
capabilities and a more
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flexible interface with the undersea envi-

ronment.

The 30-ship Virginia class will incorpo-
rate similar advanced acoustic technology,
but with increased use of commercial
off-the-shelf (COTS) components and
modular construction techniques, it will
be less expensive to build. Modularity
allows for construction, assembly, and
testing of systems prior to installation
in the ships hull. This reduces costs,
minimizes rework, and simplifies system
integration. The modular design also facil-
itates technology insertion in both the
new construction of future ships and

Combat Ready. USS Virginia
(SSN-774) will expand on

the ability of submarines to
operate inside an enemy’s
defenses not only for surveil-
lance, but to deliver powerful
precision weapons to targets
on land or sea.

USS Jimmy Carter (SSN-23)
incorporates new innovations

in submarine design.



back-fit into existing ships throughout their 30-
year service lives.

While the Virginia SSNs will perform tradition-
al open-ocean anti-submarine and anti-surface
missions, they are specifically designed for multi-
mission littoral and regional operations. These
advanced submarines will be fully configured to
conduct mining and mine reconnaissance, Special
Operations Forces insertion and extraction, battle
group support, intelligence-collection and surveil-
lance missions, sea control, and land attack.
Furthermore, they have been specifically designed

Building New
Capabilities

for Intelligences
Surveillances. and
Reconnaissance

or close-in, non-provocative surveillance and reconnaissance

in hostile coastal areas or in support of allied maritime

forces, no other platform offers the vantage point or the
endurance of a nuclear-powered attack submarine. But satisfying
the increasing demand for submarine ISR services requires not
only a sufficient number of platforms, but also state-of-the-art
sensor systems capable of gathering a growing variety of signals,
threat intelligence, and environmental data. Submarines in
ISR roles also need robust communication pathways, both to
receive tasking and to disseminate the vital intelligence informa-
tion they collect. A number of new sensors and systems address
this growing need.

ACOUSTIC SENSORS, PROCESSING SYSTEMS,
AND FIRE CONTROL

In the area of underwater surveillance, for example, several new
acoustic sensor, signal processing, and fire control systems are
coming on line. These systems will build on our robust deep-
ocean capabilities to provide even greater sensitivity to slow, quiet
targets in shallow, coastal waters. Additionally, mine detection and
avoidance have become key requirements for achieving and main-

Team Effort. The Virginia-class submarines are being built at both wining access to the littorals, placing additional demands on new

Electric Boat and Newport News Shipbuilding. Each shipyard con-
structs about one half of each ship, and for the most part builds
the same sections each time. The shipyard designated as the
"delivery yard" completes the final construction.

sensors and systems.

For use as its primary long-range acoustic sensor, the
submarine community is developing the TB-29A Submarine
Thin-line Towed Array as a COTS version of the legacy

. . (continued on next page)
with an open architecture and system/component

modularity to allow easy reconfiguration for

special missions and emerging requirements.

The first four Virginias are being constructed
under an innovative teaming arrangement between
General Dynamics’ Electric Boat Corporation
(EB) and Newport News Shipbuilding (NNS), in
which the two companies are constructing differ-
ent portions of each ship. EB will assemble and
deliver the first and third ship; NNS the second
and fourth. Construction of Virginia began in
1998, and the second submarine of the class, Zexas
(SSN-775), began construction in FY 1999.
Hawaii (SSN-776) will be laid down in 2001. e
Virginia-class acquisition will continue over the
FYDP at a rate of one ship per year. Under
Program Objective Memorandum (POM) 2002,
production will increase to two ships per year
beginning in FY 2007.

The USS Emory S. Land (AS-39) keeps submarines ready while deployed to
the Mediterranean Sea.

UNDERSEA WARFARE SPRING 2001




—
a
a
r
™~
N
L
O
(174
O
L

UNITED STATES SUBMARINE

20

TB-29 towed array. These arrays will be used to back-fit
the Los Angeles-class submarines (both 688 and 688ls)
and forward-fit the Virginia-class ships. They will provide
greater capability than the current TB-23 Thin-Line
towed arrays and will be more supportable because of
commonality throughout the fleet. Coupled with the sub-
marine A-RCI Phase II system, TB-29A arrays are
expected to provide the same 400-500 percent increase in
detection capability against submerged platforms as the
current TB-29 has demonstrated. Technical Evaluation is
scheduled for the TB-29A in FY 2001, and Operational
Evaluation will follow in FY 2002 after the first three
arrays are delivered to the fleet.

These new sonar sensors with such superior detection
capabilities must be coupled with more sophisticated —
and more flexible — signal processing. The Acoustic
Rapid COTS Insertion (A-RCI) Program is a multi-
phase development that is supplanting existing legacy
submarine sonar systems with a common, more capable
and flexible COTS-based Open Systems Architecture
(OSA) on SSN-688-, SSN-6881-, SSN-21-, and SSBN-
726-class submarines. The powerful A-RCI Multi-
Purpose Processor (MPP) allows development and use of
complex algorithms that were previously well beyond the
capability of legacy processors. More importantly, COTS-
based processors and OSA technology and systems allow
onboard computer power to grow at nearly the same rate
as commercial industry’s, and will enable regular updates
to both software and hardware with little or no impact on
submarine scheduling.

A key facet of the A-RCI program (designated
AN/BQQ-10) is the Submarine Precision Underwater
Mapping and Navigation (PUMA) upgrade. These
software-processing improvements will provide sub-
marines with the capability to map the sea bottom and
register geographic and mine-like features. This ability to
map the ocean floor and display the results in three
dimensions will allow submarines to conduct covert
battlespace preparation of the sea floor,
as well as minefield surveillance and
avoidance, with impunity.

A-RCI Phase II (FY 1999) provided
substantial towed and hull array
software and hardware processing
improvements  that  significantly
improved low-frequency detection
capability. Phase III (FY 2001)
augments the current Digital Multi-
Beam Steering (DIMUS) processing on

the Spherical Array with a linear beam-  The sonar team aboard USS San Juan

capability. Phase IV (FY 2001)
will upgrade the high frequency
sonar on late-generation SSN-
688I-class ships. Each upgrade
installs improved processing and
workstation interfaces and built-
in training software. Recent, real-
world encounters have consistent-
ly demonstrated the overwhelm-
ing success of this program in
restoring and maintaining U.S.

acoustic superiority against likely
adversaries.

Submarine combat control — or fire control — systems
are also being upgraded and improved. Older legacy
systems will have a more common, capable, and flexible
open architecture under the Submarine Combat Control
System Open System Enhancement Program. This
program will be implemented in three phases. Phase I (FY
2000) introduces automated strike planning capabilities
of the Tomahawk Weapons Control System (ATWCS),
currently employed on strike capable surface ships, and an
upgrade to Virginia-class-like data distribution and
services. Phase II (FY 2002) further upgrades the process-
ing capability and introduces advanced weapons
improvement. This upgrade supports the Tactical
Tomahawk (TACTOM) Weapon Control System
(TTWCS) and the improved anti-diesel littoral torpedo
(ADCAP CBASS). Later, Phase III (FY 2007) installs
Virginia-class weapons-launch improvements and
provides an at-sea, end-to-end launcher testing capability.
The first Mk 2 Block 1C installation on a Los Angeles-
class submarine has already been completed, with devel-
opmental and operational testing to support IOC sched-
uled for FY 2001.

The BSY-2 Submarine Combat System was designed
to meet the expanded operational requirements of the
Seawolf (SSN-21)-class attack submarines. The system is
fully integrated for sonar tracking,
monitoring, and launch of all on-board
weapons, including Mk 48
ADCAP/ADCAP MOD torpedoes,
Tomahawk missiles, and mines.
Significant advancements include the
hull-mounted Wide Aperture Array
(WAA) for rapid localization of targets,
a 92-processor node flexible architec-
ture (“FLEXNET”), and a fully inte-
grated Interactive Electronic Technical
Manual (IETM) supporting on-board

former and enhanced processing that (SSN-751) conducts Acoustic Rapid COTS  and shore-based maintenance, opera-

improves medium frequency detection ~Insertion training.
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LMRS will Offer New Mine

Ops Capabilities. The Long-

Term Mine Reconnaissance
System will enable sub-

marines to conduct clandes-

tine minefield reconnais-
sance by launching and
recovering a vehicle able
to operate autonomously
for more than 40 hours.

been procured, with the first delivered to the Seawolf
in February 1995, the second to Connecticut in October
1997, and the third intended for Jimmy Carter.

NON-ACOUSTIC SENSORS
The increasing demands on submarines for near-
land ISR has raised electro-magnetic sensors to new
levels of importance. The AN/BLQ-10 Electronic
Support Measures (ESM) Suite, formerly known as
Advanced Submarine Tactical ESM Combat System
(ASTECS), will be deployed on the Los Angeles,
Seawolf, and Virginia classes
and will support operations
in both the open ocean and
in the
signals environment. The

complex littoral
system consists of periscope-
mounted antennas, broad-
band receivers, signal detec-
tors, displays, and advanced
processing and  analysis
equipment. The BLQ-10
will detect, analyze, and
identify radar and commu-
nication signals from ships,
aircraft, submarines, and
land-based  transmitters.
Additionally, it includes a
powerful radio direction-
finding subsystem and will provide our ships an
enhanced littoral intelligence-gathering capability,
particularly when augmented with special carry-on
signals intelligence (SIGINT) equipment. The
AN/BLQ-10 ESM System entered development in
October 1994, and successfully passed OPEVAL in
June 2000.

Another exciting new technology for information
gathering in coastal regions is that of Unmanned
Undersea Vehicles (UUVs) — particularly those that
can be launched and retrieved by submarines
standing farther out to sea. The Navy’s first priority
in its current UUV plan is the rapid development and
deployment of a covert mine reconnaissance capabil -
ity. The Long-Term Mine Reconnaissance System
(LMRS) is in development to enter service in FY
2003 and will enable submarines to conduct clandes-
tine minefield reconnaissance by launching and
recovering a vehicle able to operate autonomously for
more than 40 hours. Potential preplanned product
improvement (P3]) enhancements are being reviewed
to expand LMRS capabilities with Precision
Underwater Mapping and Navigation and more cost-

N

effective rechargeable energy sources. The Multi-
Mission UUV Program, an outgrowth of LMRS, is
scheduled to start in FY 2004. This initiative is envi-
sioned as building on the LMRS design by adding
“plug and play” sensor packages for potential
missions in electro-magnetic and electro-optical ISR,
Indications and Warning, tactical oceanography, and
remote ASW tracking.

ENHANCED COMMUNICATIONS

A key requirement for expanding the role of attack
submarines in both intelligence gathering and joint
operations is achieving an order of magnitude
increase in communications connectivity. The High
Data-Rate (HDR) Antenna will provide the
Submarine Force with world-wide, high data-rate
satellite communications for accessing the secure,
survivable Joint MILSTAR Satellite Program in the
Extremely High Frequency (EHF) band, as well as
the Defense Satellite Communications System

(DSCS) in the Super High Frequency (SHF) fre-

HDR Offers New Connectivity. The first operational installa-
tion of the Navy’s new High Data Rate (HDR) Antenna was
completed on USS Providence (SSN-719) in August 2000 and
has already demonstrated a significant improvement in sub-
marine connectivity.

quency band. The HDR antenna can also copy tar-
geting information from the Global Broadcast Service
(GBS). The first Rapid Prototype HDR Antenna was
delivered to the Navy in June 1998 and has success-
fully completed testing. The first operational installa-
tion was completed on USS Providence (SSN-719) in
August 2000 and has already demonstrated a signifi-
cant improvement in submarine connectivity.
Operational Evaluation is currently ongoing.
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If Deterrence Fails —
and Conflict Escalates..

ubmarines already on scene for the ISR

., stages of a contingency are both well-posi-

Jtioned and well-prepared to support U.S.
interests if the tactical situation escalates toward
armed conflict. The first overt military action
required of nearby submarines might be the inser-
tion of Special Operations Forces (SOF) for
covert missions in hostile territory. The new
Advanced SEAL Delivery System (ASDS) is par-
ticularly designed for assignments of this type.
This dry mini-submarine is 65 feet long and is
operated by a two-man crew. It can carry a Navy
Sea-Air-Land (SEAL) squad or similar teams from
the other services for long-range clandestine inser-
tions and extractions in support of special opera-
tions missions. ASDS will be launched either
from a host submarine, much like the Deep
Submergence Rescue Vehicle (DSRV), or from
the well decks of amphibious ships. Essentially, a “dry,”
battery-powered mini-submarine, it will eliminate the

FORCE // 2001

extended cold-water exposure inherent with in-service,
“wet,” submersible Swimmer Delivery Vehicles (SDVs)
and will bring SOF team members into action with much
less physical and mental fatigue.

Advanced SEAL Delivery System

The U.S. Special Operations Command has funded all the
ASDSs now planned for procurement. The first is home-
ported with SEAL Delivery Team One (SDVT ONE) in
Pearl Harbor, Hawaii, and is currently undergoing at-sea
operational testing. Follow-on ASDSs are scheduled to be
homeported in Hawaii and in Little Creek, Virginia (with
SDVT TWO), and modifications to allow in-service sub-

marines to host the vehicles are underway.

NEW TORPEDO DEVELOPMENTS

If a shooting war breaks out at sea, the primary
underwater offensive weapon of the Submarine Force is the
Mark 48 Heavyweight Torpedo, effective against both
surface ships and hostile submarines. This 21-inch diameter
weapon has been in production since February 1972, and is
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